INTRODUCTION
Three sites were drilled in the southeastern Pacific during Leg 34 (Figure 1 ). These are: Site 319, located in the Bauer Deep between the Galapagos Rise and the East Pacific Rise; Site 320, located about 200 miles off the western coast of Peru; and Site 321, also located off the western coast of Peru. Calcareous nannofossils were found at all three sites which presently lie below the carbonate compensation depth. (CCD). The presence of carbonates in the sediments probably reflects a combination of factors including subsidence, which has brought these sites below the CCD, and large-scale fluctuations of the CCD through geologic time (van Andel et al., in preparation) . These factors and their influence on the geologic history of the area are discussed in detail by Quilty et al. (this volume) . The purpose of this study is threefold: (1) to determine the biostratigraphic relationships of the calcareous nannofossils recovered during Leg 34; (2) to record and present data on the preservation of the nannofossils; and (3) to provide data to aid in the reconstruction of the geologic history of the area.
BIOSTRATIGRAPHY
Cenozoic calcareous nannoplankton zonations have been established by a number of investigators, primarily based on land or epicontinental sections (Bramlette and Sullivan, 1961; Bramlette and Wilcoxon, 1967; Hay et al., 1967; Gartner, 1969; Martini, 1971; Edwards, 1971; and Bukry, 1973) . With the increase in data available from the deep sea, it has become apparent that landbased zonation schemes are not always applicable in the deep sea. This probably is the result of several factors, the most obvious of which is selective dissolution of solution-susceptible taxa in deep water sections and the shelf restricted habitat of many species. For the most part, the standard calcareous nannofossil zonation notation established by Martini (1971) has been used in this report, although in some cases zonal boundaries have been defined more in accordance with those proposed by Bukry (1973) for low latitude deep-sea sections. This system employs the use of one or more datum (highest or lowest occurrence of a taxon) to define zonal boundaries. Because of selective solution of taxa and provincialism among the calcareous nannofossils, this proves to be a more practical approach to deep-sea biostratigraphy, although it involves some sacrifice of precision. In general, Martini's zones were recognizable in the Neogene sections examined from Leg 34 and for most of the Paleogene section recovered at Site 321. Figure 2 summarizes the biostratigraphic criteria used in zonal determinations for this report.
PRESERVATION
Selective dissolution and overcalcification of calcareous nannofossils are important factors in species identification and species composition in deep-sea sediments. As previously stated, this may have a considerable effect on biostratigraphic results.
Frequently placoliths show dissolution features, with destruction of fine structures and central area enlargement, while discoasters show overcalcification. This phenomenon has been discussed in detail by Wise and Kelts (1972) and Adelseck et al. (1973) . Because of this differential preservation, placolith and discoaster preservation have been recorded separately in this study. A modified preservation scale similar to that described by Bukry (1973) no discussion or taxonomic description is included here. Detailed descriptions of taxa may be found by consulting Loeblich and Tappan (1966 , 1968 , 1970a , 1970b . Data were collected using the optical scanning technique described by Blechschmidt and Worsley (in preparation) . Briefly, this technique involves recording data on abundance and presence of taxa on a specially designed "mark sense" sheet similar to those used in machine graded testing. Using this technique, data are recorded by the investigator while examining a sample in a format allowing direct computer input. This technique allows rapid recording of data and direct input onto a magnetic tape for computer storage and processing.
Abundance estimates were tabulated according to a logarithmic scale and are shown in Figures 3, 4, . sample is denoted by an X in the appropriate space shown in Figures 3, 4 Helicopontosphaera kamptneri also appears rarely throughout this core. Some reworking was apparent in Core 5 with a dominant assemblage characteristic of the D. exilis Zone. Reworked Sphenolithus heteromorphus was detected in Sections 1, 2, and 5. This reworking was also apparent in Core 6 and to some extent in Core 7, both of which contain a dominant floral assemblage Age Zone in cm) E 5 S ^ Q q I N^ ^ §α ^% ‰ δ 0 0 ^3 ^0 § § ^ ^Q Q ^Q ^3 1
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7-6, 144 . rugosus, D. variabilis, D. exilis, C. leptoporus, and C. macintyrei. Cores 8, 9, 10, 11, and 12 Three cores were recovered at Hole 320. Sections 1 and 2 of Core 1 are barren of calcareous nannofossils. Section 3 contains a fairly well preserved Pleistocene assemblage belonging to the Gephyrocapsa oceanica Zone. This assemblage includes C. leptoporus, G. oceanica, H. kamptneri, Rhabdosphaera clavigera, and Coccolithus doronicoides. Section 4 is barren of calcareous nannofossils and Sections 5 and 6 contain an assemblage similar to that found in Section 3. Preservation in these two sections is poor with only more resistant taxa remaining. Core 2 recovered lower Miocene sediments at a subbottom depth of 7*3.5 meters. The nannofossil assemblage in this core is representative of the S. heteromorphus and common C. leptoporus and C. Preservation: Nannofossils recovered at Site 320 are generally poorly preserved in the Pleistocene interval. The successive appearance and disappearance of calcareous nannofossils in Core 1 of Hole 320 may represent Pleistocene fluctuations in the CCD. Nannofossils in the lower Miocene interval of the cores collected are relatively well preserved. Discoasters are frequently badly overcalcified making identification impossible. Fine structures of placoliths were destroyed, but identification of taxa was not impaired. SITE 321-LATITUDE 12°01.29\ LONGITUDE 81°54.24' Site 321 was drilled in 4827 meters of water on the eastern edge of the Nazca plate about 200 miles west of the coast of Peru. Of the 125 meters of sediment drilled at this site, 81.3 meters were recovered. The lower 67 meters contain calcareous nannofossils ranging in age from early Miocene/late Oligocene to late Eocene.
Cores 1 through 6, recovered at Site 321, are barren of calcareous nannofossils. Sections 1 through 5 of Core 7 are also barren of nannofossils. Section 6 of Core 7 shows the sudden appearance of a fairly well preserved and diverse nannoflora assemblage probably belonging to the Triquetrorhabdulus carinatus Zone. Reworking is prominent in this section with lower Oligocene and Eocene taxa forming a minor component of most of the assemblages observed. This reworking makes it necessary to base zonal definitions on lowest occurrences when possible. Core 8 has been assigned to the Sphenolithus distentus/Sphenolithus ciperoensis zones with common T. carinatus, S. ciperoensis, R. abisecta, C. floridanus, Reticulofenestra bisecta, and Reticulofenestra scissura. Considerable reworking is apparent in all sections of this core. Surprisingly a few specimens of Braarudosphaera bigelowi are present in Section 6 of Core 8. Core 9 contains an assemblage similar to that seen in Core 8, characteristic of the S. distentus Zone. Reworking is also pronounced in this core. S. ciperoensis, S. distentus, R. bisecta, and C. floridanus are among the more common taxa recognized in this core. Core 10 recovered a nannofossil assemblage characteristic of the Sphenolithus predistentus Zone with S. predistentus, S. distentus, R. bisecta, Reticulofenestra hillae, C. floridanus, and Discoaster tani among the taxa found at this level. The nannofossil assemblage found in Core 11 is similar to that found in Core 10. Some reworking is apparent, but it is less pronounced than in the upper cores. Core 13 contains an upper Eocene assemblage including Discoaster barbadiensis, Discoaster saipanensis, Bramlettius serraculoides, Cyclococcolithus formosus, and Reticulofenestra umbilica. This core has been assigned to the Sphenolithus pseudoradians Zone.
Preservation: Complete dissolution of calcite is seen in the upper cores at Site 321. Preservation of the calcareous nannofossils in the Oligocene-Eocene sediments recovered is generally good with destruction of most of the fine structure in placoliths and a general lack of solution-susceptible taxa. An exception to this is the appearance of Braarudosphaera bigelowi in Core 8. Dissolution is more marked in the Eocene sediments of Core 13.
